






Pulmonary aspergilloma: analysis ofprognosis in relation to haemoptysis and survey of treatment

Table 4 Operation performed in 49 patients
Operation No ofpatients

Pulmonary resection 41
Apical segmentectomy 8
Lobectomy 25
Pleuropneumonectomy 8

Cavernostomy 9*
Total 50

*One patient had a cavernostomy four years after a lobectomy.

surgery. One death was due to sudden, uncontrolled
bleeding; a second to bronchopleural fistula and
secondary haemorrhage; and the third to respiratory
failure after completion of a right pneumonectomy in
a patient who had already undergone bilateral lower-
lobe lobectomy for bronchiectasis.

Six patients (15%) developed major complica-
tions. Three required further surgery within 24 hours
to control bleeding. Bronchopleural fistula devel-
oped in three patients; two of them, after upper-lobe
lobectomy in both cases, were successfully treated by
intercostal muscle-flap closure of the fistula and a
thoracoplasty while the third required long-term tube
drainage after a pneumonectomy.
Three patients died within five years of resection.

One patient died from asthma six months after
pneumonectomy, one from pneumonia two years
after lobectomy, and one from massive haemorrhage
from a lung abscess. There was no evidence of
aspergilloma at necropsy.

Three patients developed radiological evidence of
contralateral aspergilloma one to four years after
pulmonary resection. Tests for serum aspergillus
precipitins gave negative results in one and strongly
positive results in two. Eleven patients without
evidence of recurrent aspergilloma one to seven
years after resection had tests for precipitins, and
results were negative in eight, weakly positive in two,
and strongly positive in one.

1-

$.4

cr

100

90

80

70

60

50

40

30
20
10

Cavernostomy
Cavernostomy was performed in nine patients for
whom pulmonary resection was considered too
hazardous because of their widespread lung disease
and poor pulmonary function (mean FEVI 1.34 1,
mean FVC 2-06 1). Two patients came from group 1,
two from group 2, four from group 3 and one from
group 4. Evacuation of the aspergillomal5 was
followed by instillation of antifungal agents (brilliant
green in one and natamycin in the others) once or
twice daily for three to four weeks.16
Four patients died after operation (44%). One

died from haemorrhage and one from haemoptysis
after developing Serratia marcescens pneumonia.
Two other patients died from pneumonia. Both
patients became hypotensive and developed pulmo-
nary shadowing on the second postoperative day,
shortly after the second natamycin irrigation. The
cause of the pneumonia was not apparent at
necropsy. Gram-negative septicaemia or an adverse
reaction to natamycin are possibilities.
One patient died six years after the cavernostomy

during resection of a chronically suppurating lower
lobe (with no evidence of aspergilloma). The remain-
ing four patients are alive from three to 17 years after
cavernostomy. Two survivors have no radiological
evidence of aspergilloma and tests for aspergillus
precipitins have given negative results. A third
patient, who had bilaterial aspergillomas, has an
empty cavernostomy cavity. In the fourth patient the
aspergilloma recurred within two months.

Comparison with medical treatment
Patients treated by pulmonary resection lived longer
than patients treated medically. The figure shows the
actuarial survival for each form of treatment. The
difference in mortality is greater in patients with
frank or major haemoptysis (table 5). The figure and

T JT T Actuarial survival curves for 40 patientsT T; treated by pulmonary resection and 36
patients treated medically. Points show
probability ofsurvival and standard error.
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Table 5 Results oftreatment according to severity ofhaemoptysis
Medical treatment (n = 36) Surgical resection (n = 40*)

Died Alive Alive at Died after Died Alive Alive at
within at follow-up operation within at follow-up
Sy Sy >S y Sy Sy >S y

Group 1 No haemoptysis 3 3 2 0 1 2 1
n = 12

Group 2 Blood staining 3 8 0 1 1 7 4
n = 24

Group 3 Frank blood 5 4 0 0 0 8 3

Group 4 Major haemoptysis 5 3 0 2 1 8 1

*Nine patients treated by cavernostomy not included.

table 5 exclude the patient who had a lobectomy
followed by a cavernostomy and eight patients
treated by cavernostomy alone.) Five-year survivals
have been calculated for patients with an adequate
follow-up period. In groups 1 and 2, 11 of 17
patients treated medically (65%) and nine of 12
treated by resection (75%) were alive five years

later, a non-significant difference. In groups 3 and 4,
seven of 17 patients treated medically (41 %)
survived five years, compared with 16 of 19 (84%)
patients treated by pulmonary resection (X2 = 5.45,
p < 0-02). The medically treated patients were of
similar age to those treated surgically and had
similar-sized aspergillomas. More of the medically
treated patients, however, had bilateral lung disease
-14 of 17, compared with nine of 23 treated by
resection (p < 0.02). Spirometric values were also
worse in the medically treated group (mean FEV,
1-36 v 1.91 1, p < 0*035; mean FVC 2*38 v 2-83 1,
p = 0.15). After reviewing the case notes and chest
radiographs we consider that resection would have
been feasible in 12 of the 17 patients treated
medically. Two of these patients had declined an

operation, but in the remainder a surgical opinion
had not been sought.

Discussion

The first cases of human aspergillosis were reported
by Bennet in 1842.-' Fourteen years later Virchow
gave the first pathological description of the disease.'8
It was not until 1947, however, that the first
successful resection of an aspergilloma was per-
formed.'9
The clinical manifestations of aspergillomas vary

from an incidental radiological finding to life-
threatening haemoptysis. This survey is confined to
patients admitted to hospital and is therefore con-

cerned with more severely affected patients. The
survey spans 25 years, during which time different

physicians have managed apparently similar cases in
different ways. We have made some comparisons of
the effects of different treatments, although these
were not allocated on a prospective or randomised
basis.
We have confirmed that the upper lobes are the

predominant site of aspergillomas and that multiple
aspergillomas are common, occurring in 22% of our
patients. The size was very variable and bore no
relation to the severity of haemoptysis.
The commonest predisposing pulmonary lesions

were tuberculosis, other causes of upper-lobe fibro-
sis, and sarcoidosis. No predisposing cause was found
in five patients (6%). The association between
Marfan's syndrome and aspergilloma has been
reported recently.20 An unexpectedly large number
of patients (8%) had previously had a partial
gastrectomy.

Spontaneous resolution of the aspergilloma oc-
curred in only two (5%) of our medically treated
patients. In other, smaller series1 2 5 the rate of
spontaneous resolution varied from zero to 37%. In
the larger series reported by the research committee
of the British Thoracic and Tuberculosis Association
(BTTA) the rate was 5% over three years.21 22
Recurrent aspergillomas occurred in three of the 41
(7%) patients who underwent resection. The BTTA
reported that 6% of their patients with open healed
tuberculous cavities developed an aspergilloma dur-
ing three years of observation.22

Patients with aspergilloma have a high mortality-
death rate 31% at five years and 56% at 10 years in
our series. The BTTA Research Committee22 re-
ported a rate of 6% per annum, more than three
times the expected mortality, but did not specify the
causes of death. In our series only 10 of the 27 deaths
from respiratory causes were directly attributable to
the aspergilloma or its treatment (three were from
bleeding and seven followed surgery). The other 17
deaths were from chronic suppurative pneumonia,
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respiratory failure, and acute pneumonia (table 2).
The frequency of fatal acute pneumonia reflects the
generally poor pulmonary function of these patients.
Faulkner et all and Varkey and Rose5 also found that
respiratory insufficiency was the most important
cause of death.
Haemoptysis is an important symptom in patients

with aspergilloma; it occurred in 83% of our patients,
compared with 64-69% in other series.' 2 21 22 Six
(7%) of our 85 patients died as a direct result of
bleeding or after surgery for control of bleeding.
Similar deaths occurred in 5% of 59 patients in the
BTTA study," 5% of 42 patients in Faulkner's study,1
and 14% of 36 patients in the study of Karas et al.2
We found that major haemoptysis was not related

to the size of aspergilloma, the nature of the pre-
existing lung disease, or markers of hypersensitivity.
All three fatal haemoptyses occurred in patients who
had already had one major haemoptysis that had
settled spontaneously. We found no other factor
which could have reliably predicted the minority of
patients who suffered severe or fatal haemoptysis.

Specific medical treatment for aspergilloma con-
sists of the administration of antifungal agents. The
only successes followed repeated intracavitary instil-
lations of brilliant green. In the 10 patients who were
treated aspergillomas resolved in two and shrank in
one. Krakowka et al reported 20 patients who had
been treated with intracavitary instillations of
antifungal agents suspended in a paste'3; resolution
occurred in six and regression in a further six.
Ramirez-R used a semi-permanent endobronchial
catheter to administer antifungal agents daily and
achieved resolution in one of three patients.24
Pulmonary resection for aspergilloma is hazardous

owing to dense vascular adhesions. Operative mor-
tality in our series was 7% and similar to that of
others.1-5 10-12 The main postoperative complications
were haemorrhage and bronchopleural fistula, each
of which occurred in three patients (7%). Other
authors have reported the development of bron-
chopleural fistula in 7-25% of their patients,"3 s 6 10
and this is clearly a problem related to difficult
resections in the presence of chronic infection.
Nevertheless, these more recent results represent a

considerable improvement from the early series
reported by Belcher and Plummer in 1960 in which
the major complication rate was 38%.9
One of the most difficult problems is the manage-

ment of patients with troublesome symptoms who are
unfit for pulmonary resection. After the optimistic
report in 1968 by Henderson and Pearson,16 evacua-
tion of the aspergilloma via a cavemostoiny followed
by irrigation with antifungal agents was undertaken
in nine patients. Unfortunately the operative mortal-
ity was high, four patients dying in the postoperative

period. Another approach to the control of
haemoptysis is bronchial artery embolisation. Remy
et aP5 treated 19 patients who had bled from an
aspergilloma by this method. Although haemorrhage
was readily controlled in the four patients bleeding at
the time of the embolisation, three had recurrent
haemorrhage within the next few months. There is a
single case report of the control of haemoptysis by
radiotherapy.26
There was a similar mortality rate from hae-

moptysis in the medically treated group (three out of
36) and after resection (three out of 41). A further
four deaths occurred among the nine patients treated
by cavernostomy, and clearly this operation should
be avoided if possible. If major haemorrhage occurs,
lobectomy would appear to be the treatment of
choice if pulmonary function is adequate.

Surgery for aspergilloma may also control systemic
symptoms. Malaise, fever, and weight loss may be
due to secondary infection or to an immunological
reaction to the fungus.' These symptoms may not
respond to antibiotics and corticosteroids, but
patients may benefit from lobectomy.
None of our patients developed invasive asper-

gillosis. Although this complication of aspergilloma
has been reported,27 the risk is small, and not
sufficient to warrant a general policy of removing all
aspergillomas.

In this retrospective study we have attempted to
compare the results of medical treatment and
resection by comparing survival rates. In patients
with minor or no haemoptysis the results of medical
treatment in 17 patients and resection in 12 were
similar, with five-year survivals of65% and 75%. For
patients with recurrent frank haemoptysis or a single
major bleed the five-year survival was 41% for 17
patients treated medically and 84% for 19 patients
who had undergone resection. The better survival
after resection may have been due to a beneficial
effect of surgery or to selection of fitter patients.
Pulmonary function was significantly worse in the
medically treated group and this would account for
the higher mortality rate, since death was usually due
to pneumonia or respiratory failure.
We conclude that surgery is not indicated in

patients with minor haemoptysis, irrespective of the
size of the aspergilloma. In patients with severe
haemorrhage pulmonary resection is desirable if
pulmonary function is adequate. The management of
patients with major haemoptysis who are unfit for
resection is difficult. Bronchial artery embolisation
may be effective, but if this fails cavernostomy may
need to be undertaken despite its high operative risk.
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secretarial help.

References

Faulkner SL, Vernon R, Brown PB, Fisher RD, Bender
HW. Haemoptysis and pulmonary aspergilloma: oper-
ative versus nonoperative treatment. Ann Thorac Surg
1978;25:389-92.

2 Karas A, Hankins JR, Attar S, Miller JE, McLaughlin JS.
Pulmonary aspergillosis: an analysis of 41 patients.
Ann Thorac Surg 1976;22:1-7.

Saab SB, Almond C. Surgical aspects of pulmonary
aspergillosis. J Thorac Cardiovasc Surg 1974;68:455-
60.

4 Solit RW, McKeowm JJ, Smullens S, Fraimow W. The
surgical implications of intracavitary mycetomas (fun-
gus balls). J Thorac Cardiovasc Surg 1971;62:411-20.

Varkey B, Rose HD. Pulmonary aspergilloma. A rational
approach to treatment. Am J Med 1976;61:626-31.

6 Henderson RD, Deslaurier J, Ritcey EL, Delarue NC,
Pearson FG. Surgery in pulmonary aspergillosis. J
Thorac Cardiovasc Surg 1975;70:1088-92.

McCarthy DS, Pepys J. Pulmonary aspergilloma-clini-
cal immunology. Clin Allergy 1973;3:57-70.

8 Aslam PA, Eastridge CE, Hughes FA. Aspergillosis of
the lung-an eighteen year experience. Chest
1971;59:28-32.

9 Belcher JR, Plummer NS. Surgery in broncho-pulmonary
aspergillosis. Br J Dis Chest 1960;54:335-41.

10 Garvey J, Crastnopol P, Weisz D, Khan F. The surgical
treatment of pulmonary aspergillomas. J Thorac
Cardiovasc Surg 1977;74:542-7.

Kilman JW, Ahn C, Andrews NC, Klassen K. Surgery for
pulmonary aspergillosis. J Thorac Cardiovasc Surg
1969;57:642-7.

12 Soltanzadeh H, Wychulis AR, Sadr F, Bolanowski PJ,
Nenille WE. Surgical treatment of pulmonary
aspergilloma. Ann Surg 1977;186:13-6.

13 Golberg B. Radiological appearances in pulmonary
aspergillosis. Clin Radiol 1962;13:106-14.

Jewkes, Kay, Paneth, Citron
4 Longbottom JL, Pepys J. Pulmonary aspergillosis. Diag-

nostic and immunological significance of antigens and
C-substance in Aspergillus fumigatus. J Pathol Bacteriol
1964;88:141-51.

15 Loeckell H. Uber die transthorakale Austraumung eines
Lungenmycetoma mittels Maurerdrainage. Prax
Pneumol 1964;18:757-61.

16 Henderson AH, Pearson JEG. Treatment of
bronchopulmonary aspergillosis with observations on
the use of natamycin. Thorax 1968;23:519-23.

17 Bennet JH. On the parasitic vegetable structures found
growing in living animals. Trans R Soc Edinb
1842;15:277-9.

18 Virchow R. Beitrage zur Lehre von den beim Menschen
vorkommenden pflanzlichen Parasiten. Virchow Arch
(PatholAnat) 1856;9:557-61.

19 Gerstl B, Weidman WH, Newman AV. Pulmonary
aspergillosis. Report of two cases. Ann Intern Med
1948;28:662-5.

20 Bellamy D, Wood JR, Child A, Denison D, Citron KM.
Lung disease in Marfan's syndrome. Br J Dis Chest
1980;74:321.

21 British Tuberculosis Association. Aspergillus in persis-
tent lung cavities after tuberculosis. Tubercle
1968;49:1-11.

22 British Thoracic and Tuberculosis Association.
Aspergilloma and residual tuberculous cavities-the
results of a resurvey. Tubercle 1970;51:227-45.

23 Krakowka P, Traczyk K, Walczak J, Halweg H, Elsner Z,
Pawlicka L. Local treatment of aspergilloma of the
lung with a paste containing nystatin or amphotericin
B. Tubercle 1970;51:184-91.

24 Ramirez-R J. Pulmonary aspergilloma. Endobronchial
treatment. N Engl J Med 1964;271:1281-5.

25 Remy J, Arnaud A, Fardou H, Giraud R, Voisin C.
Treatment of haemoptysis by embolisation of bron-
chial arteries. Radiology 1977;122:33-7.

26 Shneerson JM, Emerson PA, Phillips RH. Radiotherapy
for massive haemoptysis from an aspergilloma. Thorax
1980;35:953-4.

27 Anderson CJ, Craig S, Bardana EJ. Allergic
bronchopulmonary aspergillosis and bilateral fungus
balls terminating in disseminated aspergillosis. J
Allergy Clin Immunol 1980;65:140-4.

 group.bmj.com on February 12, 2012 - Published by thorax.bmj.comDownloaded from 

http://thorax.bmj.com/
http://group.bmj.com/


doi: 10.1136/thx.38.8.572
 1983 38: 572-578Thorax

 
J Jewkes, P H Kay, M Paneth, et al.
 
treatment.
to haemoptysis and survey of
analysis of prognosis in relation 
Pulmonary aspergilloma:

 http://thorax.bmj.com/content/38/8/572
Updated information and services can be found at: 

These include:

References
 http://thorax.bmj.com/content/38/8/572#related-urls

Article cited in: 

service
Email alerting

online article.
thearticle. Sign up in the box at the top right corner of 

Receive free email alerts when new articles cite this

Notes

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on February 12, 2012 - Published by thorax.bmj.comDownloaded from 

http://thorax.bmj.com/content/38/8/572
http://thorax.bmj.com/content/38/8/572#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://thorax.bmj.com/
http://group.bmj.com/

